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First, my Fascinating biennial overview of changes in
REVIEWS, TABLES, AND PLOTS!

Constants, Units, Atomic and Nuclear Properties
1. Physical constants (revised)

Astrophysical constants (revised, especially first half)

International System of Units (SI)

Periodic table of the elements (revised)

Electronic structure of the elements

Atomic and nuclear properties of materials

(now generated by AtomicNuclearProperties code)

Electromagnetic relations

8. Naming scheme for hadrons

) O e ER IR

-

Standard Model and Related Topics
9. Quantum chromodynamics
10. Electroweak model and constraints on new physics (revised)
11. The Cabibbo-Kobayashi-Maskawa quark-mixing matrix (revised)
12. CP violation (revised)
13. Neutrino mass, mixing, & flavor change (revised)
14. Quark model (revised)
15. Grand Unified Theories
16. Structure functions (revised)
17. Fragmentation functions in e*e™ annihilation (revised)
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Astrophysics and cosmology
18. Experimental tests of gravitational theory (revised)
19. Big-Bang cosmology (revised)
20. Big-Bang nucleosynthesis (revised)
21. The cosmological parameters (revised)
22. Dark matter (revised)
23. Cosmic microwave background (revised, especially band-power
spectrum and polarization cross-correlations)
24. Cosmic rays (rewrite by original authors Gaisser and Stanev)

Experimental Methods and Colliders
25. Accelerator physics of colliders (revised; rewrite awaits ILS progress)
26. High-energy collider parameters (revised)
27. Passage of particles through matter
28. Particle detectors (major revision; many new and replaced sections)
29. Radioactivity and radiation protection (revised; needs rewrite)
30. Commonly used radioactive sources
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Mathematical Tools or Statistics, Monte Carlo, Group Theory
31. Probability
32. Statistics (revised)
33. Monte Carlo techniques (revised)
34. Monte Carlo particle numbering scheme (revised)
35. Clebsch-Gordan coefficients, spherical harmonics, and d functions
36. SU(3) isoscalar factors and representation matrices
37. SU(n) multiplets and Young diagrams
Kinematics, Cross-Section Formulae, and Plots
38. Kinematics
39. Cross-section formulae for specific proc. (revised)
40. Plots of cross sections and related quantities (revised)

In summary:

® 70% of the 40 REVIEWS, TABLES, AND PLOTS are new or revised for
2008 (ancl some, like Clebsch-Gordon comcﬁcients) don’t change much)

o If the 46 major minireviews are included, 78% of the 86 items are new or
revised for this edition
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AtomicNuclearProPerties further upgraclccl ~~~

Click from Pclg.lbl.gov homepage

Atomic and Nuclear Properties of Materials
for more than 300 HTML P{'-‘\{T:E.-_a
AT .":.u:.l rProperiies page is under intermitient development. Suggestions and « -||'||'|:l.'|. weloome

Chemical elements: For entries in -, a pull-down menu permits selection of the physic
are at the boiling point » 1 4i

Click on Perioclic Red: Pfu”clown
table for elements for Phgslcal states
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inum oxide through water

Simple organic compounds Acetone through Xylene

Polymers Palymers
Mixtures Aerogel through standard rock

Biological materials A-150 through tissue-equivalent gas
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Several new Features~~~

Atomic and nuclear properties of materials:
Liquid argon (Ar) (Ar)

Atomic and nuclear properties of materials:
Carbon tetrafluoride (CF4)

For muons;dEdc=-a(E) + b(E) E. Tables of b(E): PS PDF TEXT
Table of muon dE/dx and Range: PS PDF TEXT

Explanation of some entries

Table of isotopes Warning: may not be current

% ray mass attenuation coefficients \
/ T Link to LBNL database
Link to NIST (not well maintained)

[Quantity [Valwe  [Units [Vatue [Units | |Quantity [Value  |Units [vale  |[Units
Atomic number e | ] | [z Parrai | || ||
Atomic mass 39.948(1)||g mole! Specific gravity (20° C, 1 atm) |3.78E-03||g cm3
Density 1.40 g cm” Minimum ionization 1.688 MeV g'lcm2 6.382E-03 |MeV cm!
Minimum ionization 1.508 MeV g'lem?||2.105 |[MeV cm! Nuclear collision length 64.1 gcm? 1.896E+04 |cm
[Nuclear collision length 757 |gem? |54.25 [[em | Nuclear interaction length ~ |95.7 g cm2 2.530E +04|cm
‘Nuclearimeracﬁon length ||119? Hg cm2 HBS?? ”cm ‘ Pion collision length Nf F‘ 2 301E+04 lcm
‘Pion collision length ”101.3 Hg cm 2 H?Z.EB ”cm ‘ Pion interaction leng W Cl 3.330E+04/lcm
[Pion interaction length [1450 |gem?  |[106.7 fom | R
= g - ch-z : Edjaﬁon length mixtures 8993. cm

‘Radlauon length ”19.55 chm HM.GG ”cm ‘ TCritical cng[g\}{ : eV (for ) |73.39 MeV (for )
(Critical energy 9284 |MeV (for ) 3191 [MeV (for ) [Moliere radius _/ 9.60 g cm2 2539. cm
Mohém radivs 1262 [gem? 9043 [em | T
— Plasma energy Fuwp 1.22 eV
Plasma energy " For some [Muon critical energy [074.  |[Gev | ||

ol ” | [Melting point |89.55
m‘*‘"ﬂg point Y/ -1894|C | |[Boling point @ 1 am [145.3
Boiling point @ 1 am ) [87.30 [k |-185.9|/c | oun
Index of refraction (@ STP, M D)|[123 | | | A [Elem mixturcs

[ c [6] 100 [ 0.136548 |
[ F o] 400 0863450 |
|* calculated from mass fraction dasa<

0n:
[z][Atomic frac* [Mass fra;ﬂ>

Explanation of some entries

For muons, dE/dx = a(E) + be) E. Tables of b(E). PS PDF
Table

Note: Physical properties such as gas dcnsity are not well ve

DF TEXT
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Table of Astrophgsical Constants and Parameters

The first half of the table has been ProFounc”g revised through
the efforts of new mgsterg author Erik Bergren (this took months}

The cosmologg Parts have been u[:)clate& and f’COFgBﬂiZCd
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Astrophysics and cosmologq:

Keith Olive not onlg co-authors “Big-Bang Cosmologg)” but
also coordinates the “core set” of astrophgsics reviews:
Big-Bang Cosmologg

Primordial Nucleosgnthesis

The Cosmological Parameters

Dark Matter

Cosmic Microwave Backgrouncl
These have been reviewecl and uPclatecl bg the authors.

Some of the new results, e.g. in CMbB, are a dramatic

improvement

(The other two astrophgslcs reviews are Thibault Damour’s ¢ Exper:mcntal
tests of rclatl\utg” which is self- Prope”ecl and “Cosmic rays, » discussed
later in this talk) 3
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One example: George Smoot’s and Douglas’ Scott’s “Cosmic Microwave
Backgrouncl” review, where new results have been coming, rapic”g.

Two examples:

Angular Scale
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Much hig]’ler q:j:’c; bancLPower

estimates

Multipole ¢

First goocl Polarization results:
Cross power spectra of tem Peratu e
anisotropies and E-mode Polarization signal
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dN/dE (of nuclei) [1/(m2 srs GeV)]
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COSMIC RAYS has been a Perermial Problem, but this time it

was more or less rewritten and uPdated bﬂ the original authors,
Tom Gaisser and Todor Stanev.
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Moclern spectra with the help o1c New)one-l:)age BOOUC‘E
JoJo Bogle of the Chicago group Version bg Don Groom
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Particle Detectors
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Most “want list” sections and revisions have happenecl!*

We asked Fabio Sauli for advice concerning authors; instead
he suggested a consolidation of all the “gas-ﬁ'”ecl detectors’
and volunteered to write the overview and MWPC sections:

)

28.7. Gaseous detectors
new 28.7.1. Energy loss and charge transport In gases . Fabio Sauli & Maxim Titov

new 28.7.2. Multi-Wire ProPortional Chambers ... ... .. Fabio Sauli & Maxim Titov

new 28.7.3. Micro~l:>attern Gas Detectors . ........... Maxim Titov

new 28.7 4. Time~Projection chambers....... ... ... Dean Karlen

new 28.7.5. Transition radiation detectors (TRD%S) ..... Pavel Nevski & Antoli Romaniouk
rev 28.7.6. Resistive-lalate chambers ... ... .. Henry Band

* Several of these are the result of the unfortunate death
of Mike Ronan, who ablg authored several sections i
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The Advisoxy Committee has Iong complainecl that the hadron

calorimeter discussion was hopeless out of date. This has been fixed.

The new introcluction clescribes Features common to bo’th EM ancl

hadronic Calorimeter; Par‘c of the material was Previous|9 in 28.1.1

28.10. Calorimeters . . . ... ... .. ... .. (Don Groom & Ren-Yuan Zhu)
(Generic ~ applies to both EM and hadron calorime’cers}

rev 28.10.1. Electromagnetic calorimeters .. Ren-Yuan Zhu

new 28.10.2. Hadronic calorimeters . . ... ... Don Groom

(a) (b)

PMT

waveshifter

ATLAS forward calorimeter
structure (LAr)

fiber =

scintillator

tile m

e
Z

ATLAS central barrel
hadron calorimeter wecﬂge
(TileCal, scintillator tiles)

b
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with the LHC s’car’tuP:

"Thuz, to achieve high luminesity, all one has to do iz make high pepulation bunchez of lew emittance to collide at

high frequency et lecatiens where the beam eptics provides az lew values of the amplitude functions as pezzible.”
P& 200&, chapter 25

particle dota group

| ,we should mention that Don Edward’s and Kai Desler’s
“Accelerator Phgsics of Colliders” was c]uotecl N connection

Machine parameters A500GeV Stage A Stage B -

Target Target Limmit Target Linnit .'-I;
spEcing ns 2021 2021 55868 75 75 25 25| = 25 25
bunich length m 0.1124 E 0.0758 0.0755 0.0755 0.0758 0.0758 00758 E 0.0755 0.0755
croEsing angle urad dJ E ¥ ¥ 250 250 285 288 | = 285 285
bunich intensity 4 00E+10 E. 4. 00E+10 | 2.00E+10 | 4.00E+10 | 2002410 [ 5.0CE+H1D | 5.00E+10 :,:; §.00E+10 [ 1.15E+11
buniches 43 E 43 158 g8 538 2308 2208 i 2805 2805
ENErTy el 4 850E+11| § | F.O0E+12 | 7005412 | 7.002+12 | 7.00E+12 | 7.OCE+12 | 7.O0E+12 | & | 7.00E+12 | 7.00E+72
F 100 & 1.0 1.00 J.28 0.82 0.30 .54 E 0.20 0.24
normalised emidance om 2.752-04 | © | 375604 | 375E-04 | 375E-04 | 375E-04 | 375E-04 | 375E-04 | @ | 3.78E-D< | 3.75E-04
bats’ m 1100 '3 200 200 200 100 100 55 é 100 55
luminosty lemmils | 7O1GE+2E E 5125430 | 1.12E432 | 1.28E+432 | 1.24E+33 | 1.13E+32 | 1.91E+32 | ¥ | 3.85E+33 | 1.01E+3=
iotal inel zross s=ction zm2 &.00E-25 E §.00E-28 | 5.00E-28 | 6.00E-28 | 6.00E-28 | 5.00E-28 | 6.00E-28 g 5.00E-28 | &.00E-28
eyEnt rabs per cross 001| = 0.7g A.BE 2.73 708 2.14 363 | | L=t 16.18

E 5
protens per beam 1.72E+12 E 1.72EH12 [ 1402412 | 3.74E+H13 | 3422413 | 1.40E+14 | 1.40E+H14 E 2.53E+14 | 3.23E+14
curment per beam TIA 3.09E+00 2.00E+00 | 2522401 | 8.74E+01 | 1.50E+02 | 2522402 | 2.52E+02 | 2 | 4852402 | £ 21E=02
energy per beam Joues [ 1.24E+05 1.83E+0E [ 1.57=+07 | 4.15E+07 | 2. 43E+07 | 1.57E+08 | 1.57E+02 'E 2.83E+08 | 3.62E+08
beam size urri 2033 nT N7 = 22.4 224 w|E | 224 16.8

14
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Is progress measured in pages or kilograms’:’

RPPO8: 339 pages 2.5 kg

RPPOG: 1231 pages 2.5 kg

RPPO4: 1109 pages 1.65 kg
RPPO2: 974 pages 1.5 kg
RPFQOO: 878 pages 1.7 kg

RPP98: 794 pages 1.5 kg

Thank you!

15
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Thank you!
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